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mm^] mmm 

[ff*^2] mmmj^miS^O. 5 c c/mVd a yJ^^Tr-, 

[0 0 0 1] 
[0 0 0 2] 

mMm(omm^m<^t=.^iz. :kfft,'pmmffa^<D^mun^i^xm\'^^nt=.i). m. 

[0 0 0 3] 
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Vry^)l2^lt. 2 c c/mVd a yg^(Z)^^^iii^ (OTR) 2g/ 

m^y d a ymm(Dyf^Mn.mmm (wvtr) ^m-t^iz-r^r. ^^jm^^:^:^ 

[0 0 0 4] 

tr^. m^t^^mm:^^i^<DMmmitmmm^Avrmtvxm^^^m^. -m 

[0 0 0 5] 

L-fy^Lf£t)^ib. 3a^lC^V%Tti, Society of Vacuum CoaterslC ^ VaT, J.T.F 
elts^(34th Annual Technical Conference Proceedings(ig91) , p. 99-104)-^, J 
. E.Kl ember g-Sapieha^ (36th Annual Technical Conference Proceedings (1993) 

,p.445-449)tt, mmti^mvxm(Dmmtftimm-t^(DizPf^\,\ auti^ic^ 

[0 0 0 6] 
[0 0 0 7] 

mmmmmmmizmm-^nx\>^^^iy^ym(D^mt>'^5^A o nmx$>^z.t.^ 

i: -r ^ :^ A U T "7 ^ ;i/ A §: M« t- ^ o 
[0 0 0 8] 

^mmiz^nit. is^j^vrm^Lxi'^m-t^mmm(Dmmizmm.^tix\^^^ 
^iy^ym(D^m^±m(Dmm\^izmmht^:itiz^-ox. is:^(DmMx^^m 
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[0 0 0 9] 

mti^O. 5 c c/mVd a y^TT% ;!K^^^ig^*^0. 5 g /mV d a y 
[0 0 10] 

T -tt^^M^ $ n -5 ic^ ^ b < M s r i: T' ^ -5 ^ ^ o 

[0011] 

MfHif*^ 1 xitm^mzizmmcD^miz^^^xit. m^msizmm-t^^o 

[0 0 12] 

:^^miz^nit. 5-3 0 0 nmt\^^z>m!^xm\>^mmm^m^Lr^m^x$> 
^<-t^:it.f)^x^^ti^^x:&^. $^{c, ±tmm(Dm^xmmm^m^Lr=. 

[0 0 13] 

&sriz. ^^m(DiS7.7-^vry^ )iJ^iz-D\^^xmm^m\'^xM.i^mizmm^^ 

o 

[0014] 

0 2ti, mnz^-t:^7.Avry>(jvj^<Dmm(Di&izmx&^o muz^-t^^ 
izm^^tir=.mmm3 tii)^^m^^nx\^^^o 

[0 0 1 5] 

&.riz. [1] mmm. [2] icovnt, ■^ti-?4x##ffl{c^0it-<5c 
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[0 0 16] 

[ 1 ] mmm 

[0 0 17] 

L^^5 — 6 0 n^lT'fe-5)^^l^c4t^$:^LTV^^ (02#m) o 
[0 0 18] 

^±m(Dmmt.-t^^tiz^i). mMmiz-js\,^xitf^^(DmMx^^mm (^u 

mit. 1 0~3 0 nrnT-fe-S. 
[0019] 

:^zx. mmm3(Dmmizm-^^nx^^^^u-(y 3 eiiZ'D\,^xmm-t^. ^ 
u>fytit. mm^<t>mm^m^mijmmm (afm) xmm-t^zt.iz^^jm 
^n^AFMmm(Dmm^m^(Dm^xmm^). 2m^tLr=.m^i'zmmztjt^x 

^miz^ijmv^. 'D^^)amzfjt^r^m^(D:itx&^o 

[0 0 2 0] 

^fe. ^i/>r >r^®ggiiLhii, ^i/>r>cDhf-i^ (M®]S.^.giJ:9') t^^^, 
^■t^ti^tf^^ ts' u , 3 izm^ $tiTVNS^^i/>f><^ ^ ^ mm -r -5 

[0 0 2 1] 
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[0 0 2 2] 

mMm^mmmn^sm^cDmntiLxit. m^tm.m. m 

itry^'^y. mit>(yv^u. mit^)\yzy^^. mit^Y^^^yi^. mitm. m 
mit^uhs. mit^^m. mit^Ajvh. mitpjm-^j^, mit7.x, 

mit^^-^i/^^i^. mit-^y-My. mi\:=t^)-f'fy. mitJ^±v^2^ 

A U r :7 ;i/ A -5 L T ffl I. ^ S ^ i: T' ^ -5 = 

[0 0 2 3] 

[0 0 2 4] 

:^^m(Dmmm3(Dmmit. 5~3 o o nmT'feS3i:*w^bVN, mMm^ 
r=.^7.A u Ttt -r ^ 3 h fs^x^. mmm\z. ^^v^ ti^x u tc < vn*^ e) x& 

$7b^3 0 0 nm$:®x.<5i:, ^ ^ ^ U ^ < r ii, 3®^'f4^^M*^<£ 

[0 0 2 5] 

^(Dm-^ $:5-30nmi:f•5>3^*'^J:U^f^LV^. S: 5 - 3 0 n 
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tt>mtL<. ^(Dm^^5 0-2 0 0 nmn-t^ :itti^^m^^^^ ML r=.m 

[0 0 2 6] 
[0 0 2 7] 

[2] 

[0 0 2 8] 

mmms ^u^-t^:r.}iti^x^^y ^ )vi^v&nitmzm^-^n^^(Dvitfjt< 

[0 0 2 9] 

M^i^mizit, 

^^m(D^V:^uy>( y (po) ^fli, 

• m'^^^V:tuy^ ymm^^mM^^Vytuy^omm (APO) , 

• 7KUX^I/>7^U'7^ U- h (PET), ;}fUx5^l/>2, 6--:h:7^l/-h 
(PEN) ^®4<Ux^^;i/^^Hi, 

• -^>f D>6, □> 1 2, ^^fi-^^>r D>^(D/}<u (PA) mm. 
jKU fcr-;i/r;ni-;i/ (pva) ^bi, :r.^uy-\^=-j\yrj\yn-;]/^m'^i^ ( 

EVOH) ^a)3KU tfx;i/T;i/3-;i/^#ffl|, 

• ji<u>r ^ F (PI) mm. 

• 7Kux-5^;i/>r ^ K (PE I) mm. 
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• /if ui^;i/3js> (PS) mm. 

• ^U:i:-7^;i/-9-;i/;jN> (PES) 

' :r.-y=-jlji-^jl^ hy (PEEK) 

• h (PC) mm. 

• 3KU h (PVB) ^gg, 

• /KUTU i^- h (PAR) mm. 

' :r.^Vy-my vit:r.^\yy^m^ii^ (ETFE) , ^"7 fbi^-fbx^ 1/ > ( 
PFA) , E3>'^y^bx^ l/>-A-7;i/:tDT;i/=3r;i/l^— ;i^x-5^;i/^M-^^ ( 

FEP) , yvit^—'^)^y (PVDF) . yvit\^—)v (pvf) , n--7)\^ 

EPA) m<Dyvm^mm. 

[0 0 3 0] 

m^m^^:f>)v:ij^hit^m^^)^ji^mmm.^m. jiju^i/r^ v h. 

fllCD 1 ^;feli2aaJ:&^^ ^ - n-^^ >^^cD#|gtC J: o TM^it^ 
% (D §: * # ^ ;i/ A ^1 L T ffl V ^ -5 r rT |g T' -2) . 
[0 0 3 1 ] 

mmizmift^mmm^m\^^t^:$imm(Dmm2it. ^mi^y^jv2^v%j:<. m 

i^y ^ jvA-v^ji^^o 

[0 0 3 2] 
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ic<fcy, mmcD^n mm) :&i^> ^t:Litmu<D^Ln:^\^tw.n mm) ^^irjic 

ffi;^fRlC^tl-?4l2~ 1 Omtl^^t. LV^o 
[0 0 3 3] 

[0 0 3 4] 

LTti, 0. 1-5 g/m^ ($gj^:f^ffi) ^|tJb^0^bV^o 
[0 0 3 5] 

[0 0 3 6] 

2^<Dm'M:^miz^^^xit. mzm^-r^^(Dxitt^<. mmmM-D^vmu<Dn 

[0 0 3 7] 
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W^^^mLx^i). ^>^^M^^cMv^•^)ri:*^T'^-s>*^?3T'^-5o PVD 

[0 0 3 8] 

vmm-t^mzit. mmmmmm^. :i^:^j]y^-^^-ot^v<mxmumm±iz 

[0 0 3 9] 
[0 0 4 0] 

/d a yJSATT'7K^^^ii§^*^0. 5 g /m V d a y JLji^T, J:y^^L<«^ 
^3Si®^7()^0. 1 c c/m^/d a yJ^TT'7K^^3Sji^:^)^0. Ig/m^/da 

yi^Ar(Dm^xm.nf:Li^7.A^) r^^^^wt^. z.ox^tc.m^^m-^x&'DX^m. 
mm(Dmmizmf^^tix\^^^^^iy^ y(Dmm^m^(Dm.mt.Lr^r^it>x$>^ii 
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[0 0 4 1 ] 
[0 0 4 2] 

[1] •f^x-rcYDm^m^^fcm^ 
(mmm i ) 

1^3 lC:^-ti O tC, 0 tLX. >>-h^(30cmX21cm) (D^m 

@#jKUr^ K:7^;i/A N 1 1 0 2, 1 5 /tm) 

, y^XvC VD^fi 10 1 (D^^yA- 10 2 f^^TSPM 1 1 4fi!llC^*PL/ 

fco r^^tc, c VD^s 1 0 1 1 0 2 p«g$:, - 

^^^^^y^lZ^*). m^MM^mS. OXlO'^Torr (4. OXlO"^Pa 
) ^T'^ffibfec Mi^:^^ 1 1 2 i:bT, ^:ap-tf-^5^;i,e;i/Ddpi^> (H 

MD SO) i^U • 'SC^ ' zi-=Ly^ ' i/V zi-ym). SH2 0 0, 0. 

6 5cst) is^xfmm^'y^ i^mMmmmm). Mit9 9. 9 9 9 9%j^_h) 

[0 0 4 3] 

?k{c, TSPm^i 1 14 jc 90kHz (Dmmm^m-t^mt! inxmjj s o o 

P 1 0 9 Tb^e?, HMD S 0 7!f^§: 1 s c c m. mB:fSy^^ lOsccm, ^ 
0 s c c m^AL, 1 0 8 10 2 ^©r^tCfe 

SA;I/-:/1 1 3®ggie;gS:0mt-'5 3i:lC J: 0. 2 

5Torr (33. 325Pa) tC-^t), >r ;i/ A 2 JitC^^H 3 i:LT(Z) 

^-fb^-^^li^CD^iK&^f o ^„ rr"??, s c cmli, standard cubic cm per mi 
nute(DIBST'^So l^jS;?)^ 0 0 n m{C:^ S ^ T^M&=^fV^, IligMl©;^^^'; 

[0 0 4 4] 

(IISgM2) 

S4 lC:i^-r J:e){C, S^j4 0i:UT, P -;i/it^(D 2 $flM#3K U T ^ K >' ;i/ A 



1 0 
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(M^WiWm. N 1 10 2, 1 5 /tim, ipie 0 0mm, 5 0 0 0m) 
^mmh. rtl$:#^IR^;m^$:#X.fey^XvCVD|gS2 0 1 (D^^yA- 
2 0 2|^{C^*L/^c ^>CIC, CVD^fi2 0 1 2 0 2 

7}<>>^^^t/Tfi*£t{C3K>yCJ; U, PJJ^m^^S. OXlO'^Torr (4. 0 
X 1 0"^P a) ^T-a^JELfco MJfSf^:;?. 2 1 2 i: LT, h^^ h^^pi/^ 

^> (TMOS) (mm^t^Jimm). KBM0 4) ^a:tJf^^^*^ (ic^ 

m#lE^(^), M^9 9. 9 9 9 9%^^A±) $:Wbfeo 
[0 0 4 5] 

r^{C, 3-5=--<>^F^A2 0 5(Z)ifi^lC, >^ K^iA 2 0 5 ilMlpJ 

c);e>{C 1*JC(7)«^2 1 3 ^mUL. Z(D:i-y^>( >^K^A20 5 HMMZ 

1 3 t^mizmii&m 4. 0 ]^ Hz a^mmmmjj mxnti'Z. okw) $:N3*du 

^= ^LT, ^^>A- 2 0 2|:^<Z)«M2 1 3©3e^JC|St-t?>tlfe;!/:^^AP2 
0 9 :^3^^, TMO S;b*:^$: 5 0 s c c m, m^i^T.^ 5 0 0 s c c mT'#AL, 
*^:^>:;^2 0 8 2 0 2 i:®r^{cfe^y1;i/:/2 i 4 ©^Eff^g^rM 

-t-S^iltC j: U, 5 X 1 O'^T o r r (6. 7Pa 

) {C-^oT, a=^>'^;i.A4 0±{C^«J^i:LT®^^t:>^r-f^^$:?^fifeL;^o m 
M:7^';i/A4 O^^^fiilgtt, M>^-rmj^®JiK^*^ 100nmi:;Si^J:e){C|g 
^L, l|]6gM2 0;«f::?>AUT7'f ;U-^§:#feo 
[0 0 4 6] 
(^»J3) 

nmm^WL^Ltcm\t. mmm2hmm\z\^x. mmm3<D^7.Avry^ jvx^ 

[0 0 4 7] 

(J:bicMi~5) 

[0 0 4 8] 
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^m^m^n^fc^mz^i). mmmcDm^izm^^nr^^iy^y^m^-t 

[0 0 4 9] 

^LT, J5^m^®-9->^;i/$: 1 0 c mX 1 0 c m-y->rXlC-{0mLfc^, ®2 3 

0. 5%7^y>ft:7K^i?^?tic5#r^^{taL, (D6 o#r^7K?5febfe^, (Bnm 

[0 0 5 0] 

3 3T% M^r^iJM^.^ (PAT TAFMj iif -5. ) {CJ:^^l/>r >r5SEilM 
[0 0 5 1] 

M^{Ctt Digital Instrumentsgg, -fe^fn-ft^SSJ, TopometrixS^^O A F M 
$:dgMT^'5*^ ^EliDigital InstrumentsigcDNano Scope IIISrdlML^o 
^bT, 3(^#'^{C(i, ^ If FT'^M?^4/^$: 5 0 0 nmx 5 0 0 nm 

©®«T'^i^^L/feAFM^^cov^T, y^y h^m^n^fz.^. ^M(Dmm^m 
mv. \^-'!7m-^i}mitmcmm-t^2^(D^iy>(yiz'D\,^x. ^©tf-^iins 

[0 0 5 2] 

±fH^J? br>^^- Ki:li, Q. ZongP,;^)^ Surface Science Letter, 19 
93^ Vol.290, L688-690^CUi^LTV^SJtUT'feU, a:yMtl^ffiV^T. 3fe 
^{C$g#$:#t-t7^;?7>^UA-$:^igM?^iS[3£^ (^^ 5 0 ~ 5 0 0 M H z ) T'^ffD 
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ilti, 2^^7C7=-^^COV^T, «2i®{C*fLT 1?^, 2 ?t 3 ri>C5t(^M^T' 
[0 0 5 3] 

S (MOCON^fcgg, OX-TRAN 2/20) ^MV^, 23°C, K^-T (0 
%Rh) 0^#T'a!lSLfc. TK^^^ig^^, 7K^.^5^i^^M^iSg (MO CO 
Nttig, P E RMAT RAN-W 3/3 1) l:MV>, 3 7. 8°C, 10 0%R 
h<Z)^#T'M^b;to ^>^AUT'f4(Z)fFffi»mtt, (OTR) 1^^ 

0. 5 c c/m^/d a yJ^i^TT'feU, :«)^o;ic^^^iii^ (W V T R) 0 . 5 
g/mVd a yJS^Ti: Lfeo 
[0 0 5 4] 
(tl^^*) 

[0 0 5 5] 

[SI] 













m m 




0TR(cc/ 


«IVTR(g/rf 








:h (m 




(nflO 


(nnO 


rf/day 


/day) 




^(sccm) 


(sccnO 


Torr) 








• atnO 






1 


10 


250 


300 


100 


18 


0. 08 


0. 30 


imi2 


50 


500 


50 


3000 


100 


21 


0. 06 


0. 15 


mm\z 


50 


500 


50 


3000 


10 


22 


0. 08 


0. 28 




4 


2 


250 


300 


100 


90 


120 


44 




4 


20 


250 


300 


100 


61 


4 


3 




4 


20 


250 


50 


100 


85 


38 


32 


]:MSJ(?J4 


4 


50 


250 


300 


100 


45 


2.5 


3.5 


i\3ms 


4 


20 


500 


300 


100 


92 


118 


43 



[0 0 5 6] 

mm:^^mmm (otr) t^^o. 5 c c/mVd a yj^at. TKm^mmm 



1 3 
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(WVTR) *^0. 5 g/mVd a yJ^TT'&y, mtlfzif^AVr^^mL 
t^(DlzML. it^mi'^5(D:^y(.AVry ^ J\y2^it. mm:^y^^Mm (OTR) 

tyf^m^mmm (wvtr) (DiPin^wmmm^±mi) . :^-t-^fj^ii7.Aur^ 

[0 0 5 7] 

[2] -^^y^u-^^ y'^'m^m\^^r=.m^ 

5=- 1/7^ I/- hy^JV2^ i:i-^iJ m) m. P E T. JS^ 1 2 Am) S:«Va. 
#iKU^(D>jNn?[jy- KM-f :r>>^u-7^-i' yifmus o i o^^y/i- 3 0 2 

S9 9%, n^2. 5-4 mm) ^mmi'. M (/>-;^) 3 0 6_hC#g«Lfe 
o 7^{C^^>7t-3 0 21^$:, ?S[m^7i<>^feJ:m«iS:;K>y(C j: 
l X 1 0"^T o r r ^T'Mffibfeo 
[0 0 5 8] 

r^^cfc, K^^>>^3 0 8 i:5^^>A-i:(DKicfe-5 7t;i/^3 o 9 (Dmmm^m 

m-t^ZillZ^V. ^m^<D^-^yji-mt!^ 5 X 1 0~^T o r r IC^-^^*^^ 
, ^ JV^^^^n^-^rJV^yiSy. 2 0 s c c m$:#Abfc3i^n;!jy- KM 

:/^XT;«/>3 0 7{cy^Xv^^!g©;t«b<Z)«i7S: 5 kWigAb, M (A-;^. 

) 3 0 6±<DmMmiz-:r^x'rm.^u^^'\±xmM-t^ztiz^^jmMm^mM 
^^t. m^m^^y:'^iz^i)mm^^^^^y^t^'&x. muy^ ji^^ o±iz 

m^-^n^mit^^mmcDmmii^ 100 nmtfit^^oizm^vr=.o 

[0 0 5 9] 

(mmm 5 ) 

^mmzmx-t^mmi^y^^ 1 0 s c c mmAi^t^&.mt. ^xmmm^ tm 

[0 0 6 0] 

(irbifM 6 ) 
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[0 0 6 1 ] 

atmm 7 ) 

mmm<D^^yA-s.tJ^ 1 XlO'^T o r r i: LfeJ^^^li, ^T|ligM4 i: 
[0 0 6 2] 

M (MOCON^fcS^, OX-TRAN 2/2 0) S:MV^, 2 3 °C, (0 

%Rh) (D^i^xm^Ltd. Ti^MMmmmit. y^mMmmmm^mm (moco 

N1±8^, PERMATRAN-W 3/3 1) $:MV^, 3 7. 8 °C, 10 0%R 

h(D^^X'm&Lt=.. ij':^Avr'\i(Dwmmmit. mm:^*^mmm (otr) ti^ 

0. 5 c c/m^/d a yarr-feU, *^o;^C^^^ig^ (W V T R) 0 . 5 
g/mVd a y&.rtLt=.o 
[0 0 6 3] 

J2^Tc0^2tClI^Mm^^-to 
[0 0 6 4] 

m2] 





m m m i& m 

(cc/mVday • atm) 


* S5 S S iS ^ 
(g/ra'/day) 






0. 30 


0. 30 


24 


mimis 


0.15 


0. 45 


20 




0. 92 


1.84 


42 


t\mt7 


1.22 


1.56 


47 



[0 0 6 5] 

t), (OTR) *^0. 5 c c/m^/d a yJ^^T. TK^^^iii^ 

(WVTR) ;<)^0. 5 g/m^/d a yje^TT'&U, -gtlfe^Sf ^>'1 U T'lS 5:^ b 
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t:L<D\zmh. iicMmQ-i(Di^7.A^)ry^)\^2^\t. mmiS7.mmm (otr) 
ty^mM^i^m (wvTR) (Di^n^wm&m^±mv. yf^-t^rji^7.Avy\i 

[0 0 6 6] 
[3] ^yN'^y ^^S:MV^^#:^ 

cmmm e ) 

SM:7>r LT l O cmx l O cm-y->rX®i/- h^^CD 2fflj^#:tf U 

I^- h^^;!/^ m) PET, 1 2 ^m) 

VN, z.t\,^Av^^:K;-iv 9')y^m,mmm. SPF- 7 3 0 H) 

9.9 9 9 9m±) 5^^>A-p«gic^«b/to mz. ^m^<DmMis 

7.hhxr)\^:iyi^7. (.±mMwmmm). mm9 9. 9 9 9 9%j£^_h) , mm 
{±mMwmm m) . mm.^ 9. 999 ^mMx^t^. 

[0 0 6 7] 

X 1 o"^p aar^Tii^jELfeo mzr)\^:^yi^y^ 3 0 s c c mmi^y^ 5 s 

c cm$:^Ab, ^ > A- i: ®P^{cfeS7l;i/ >^(^)g3WM§:M'^i- 

^ r tci: y , ^H^cDf^-v >7'?-JBb;^3 0 . lPa{C>^-^, -DC^^^huy 

m^n-Dtco ^mmm\tmi\:^ ^ mmo^mw-f)^ I o o nmnt^^^oKm^h. 

[0 0 6 8] 

(^SSM 7 ) 

^m)±.i3-^0. 0 5 P atCig^LitJ^AiJI^li, ^T|ISfeM6 i:|^-(D^#T'^]^ 
[0 0 6 9] 

(HJSM 8 ) 

SA«;d$:4 0 0W{c|g^b;tJ2^^li, ^THJSM 6 ^|si-<D^^T^m$:^T 
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[0 0 7 0] 

(JtieM 8 ) 

mm:ti'^^iA^ 1 5 s c cmjcfg^L^jsA^tt, ±xmmm 6 tm-o^^^^x^m. 

[0 0 7 1] 

atmrn 9 ) 

r)V^yiS:i.mA^ 6 o s c c mtc^^L^Jet^ti, i^THSfeMe }im—<D^ 

[0 0 7 2] 

a (MOCON^tSg, OX-TRAN 2/2 0) S:MV^, 2 3°C, F^-f (0 

%Rh) (D^i^xm^Lt^. yi^mm^mmmit. yi^mn.m'Mmm&mm (moco 

N^fcig, PERMATRAN-W 3/3 1) $:MV^, 3 7. 8°C, 100%R 
h®^#T'M^L^o ;«;::^AUT'K®Mamti, (OTR) fi^ 

0. 5 c c/m^/d a yJ^TT'^U, :*^07K^^^iii^ (WVTR) ;5)^0. 5 
g/m^/d a yJ^i^Ti: bT^o 
[0 0 7 3] 
(iJ^*5*) 
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